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SUMMARY OF RESULTS FOR 1983 SEASON 
I Sources of Phosphate Trials 
II Miscellaneous Trials 
J. w. Bowden 
R.J. Lunt 
M. Baker 
I. Sources of Phosphate Trials 
Cropping trials 
80 BA 6 
77 WH 2 
76 WH 9 
76 WH 10 
77 MT 2 
Deep sand, Badgingarra, Lupins 
Gravel, old land, WHRS, Wheat 
WLS, new land, WHRS, Wheat (1982) 
WLS, young land, WHRS Wheat (1982) 
Loamy gravel, old land, Mount Barker Oats 
Pasture trials 
77 MT 1 
77 E 1 
78 E 4 
Loamy gravel, new land, Mount Barker 
Sandy gravel, new land, Esperance 
Sandy gravel, old land, Esperance 
-2-
TRIAL NO.: 
LOCATION: 
SOIL TYPE: 
· VEGETATION: 
HISTORY: 
80 BA 6 
Franklins, Badgingarra 
Deep pale yellow sand 
Christmas tree, Blackbutt and scrub 
Cleared regrowth of scrub and sown to lupin 1980. Seaton 
Park 1981. Serradella 1982 
SEASONAL NOTES: 20/4/83 Soil samples 
TMT 
1. 
2. 
3. 
4. 
s. 
1. 
2. 
3. 
4. 
s. 
1. 
2. 
3. 
4. 
s. 
,Kg P/ha 
source 
0 SP 
47 SP 
9S SP 
210 SP 
420 SP 
0 cs 
237 cs 
396 cs 
792 cs 
1188 cs 
12/S/83 Sprayed trial with Sprayseed and Simazine 
17/S/83 Trial seeded with Illyarrie lupins at 90 
kg/ha. Bas~l KCl/Gypsurn/Manganese at 2SO kg/ha 
17/8/83 Plant establishment counts and plant samples 
taken for total P analysis 
22/11/83 Trial harvested 
1983 80 BA 6 results mean of 3 reps 
17/8/83 17/8/83 17/8/83 22/11/83 22/11/83 
20/4/83 Plant Total Total P Grain Total 
Bicarbonate establishment dry P uptake yields grain P 
extractable counts 20 m matter kg/ha kg/ha uptake 
soil P ppm row yields kg/ha 
t/ha 
4 48 0.6 1 0.10 0.21 
s S2 1.0 2 0.18 0.43 
6 so LS 3 o.sl 1.34 
12 S3 2.s 7 1.24 3.93 
22 68 2.9 11 1.27 4.99 
2 67 0.6 1 0.10 0.06 
12 S7 1.9 s 0.93 2.23 
17 S8 2.2 7 1.04 2.87 
22 48 3.3 12 1.49 4.49 
32 so 3.1 11 1.22 S.14 
0 'C' ore 3 Sl o.s 1 0.10 0.33 
189 4 so 1.1 3 o.2s o.ss 
378 3 SS 1.4 3 0.33 o. 71 
693 s S3 2.0 s 0.77 1. 76 
1386 7 SS 3.1 9 1.36 3.36 
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TRIAL NO.: 
LOCATION: 
SOIL TYPE: 
VEGETATION: 
HISTORY: 
SF..ASONAL NOTES: 
COMMENTS: 
TMT Kg P/ha 
source 
1. 0 SP 
2. 8 SP 
3. 16 SP 
4. 29 SP 
5. 58 SP 
1. 0 TSP 
2. 8 TSP 
3. 16 TSP 
4. 24 TSP 
5. 48 TSP 
1. 0 DSP 
2. 7 DSP 
3. 14 DSP 
4. 22 DSP 
s. 44 DSP 
1. 0 cs 
2. 7 cs 
3. 14 cs 
4. 38 cs 
5. 76 cs 
77 WH 2 
Wongan Hills Research Station 
Gravelly sand 
Mallee and scrub 
Very old land 
Soil sampled 
Applied triennial treatments 
Trial sown to Gamenya wheat 
22/3/83 
2/S/83 
6/83 
22/9/83 Plant cuts for dry matter yields and total P 
uptake analysis 
3/1/84 Trial harvested 
( i) 
(ii) 
C grade ore appears useless 
The water soluble sources (Super TSP and DSP) all 
raise soil P levels and this is reflected in early 
vegetative growth and P uptake. There appears to be 
no grain yield response to P even though this site 
has had no basal phosphate since 1976 - i.e. rundown 
of soil P status is very slow. 
77 WH 2 results mean of 3 reps 
22/3/83 22/9/83 22/9/83 3/1/84 
H C03 Total dry Total P Grain 
extractable matter uptake yields 
soil P ppm yields t/ha kg/ha t/ha 
18 3.1 8 3.1 
18 3.S 9 3.1 
19 3.S 10 3.2 
23 3.7 11 3.2 
33 3.7 13 3.0 
21 3.4 9 3.0 
23 3.S 9 3.1 
29 3.8 11 2.9 
3S 3.7 12 3.0 
4S 4.0 14 2.8 
17 3.4 8 3.1 
18 3.7 10 3.0 
22 3.3 9 3.0 
23 4.0 12 3.0 
28 3.7 11 3.2 
19 3.S 9 3.1 
22 3.6 10 3.2 
20 3.4 9 3.1 
27 3.3 9 3.1 
27 3.6 10 3.0 
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Table continued ••• 
22/3/83 22/9/83 22/9/83 3/1/84 
TMT Kg P/ha H C03 Total dry Total P Grain 
source extractable matter uptake yields 
soil P ppm yields t/ha kg/ha t/ha 
1. 0 'C' ore 16 2.9 7 2.8 
2. 8 ·'C' ore 17 3.4 8 2.9 
3. 16 'C' ore 17 3.2 8 2.9 
4. 36 'C' ore 17 3.6 9 3.0 
5. 74 IC I ore 19 3.2 9 2.9 
1. 0 QRP 21 3.2 8 3.0 
2. 5 QRP 20 3.1 8 3.0 
3. 9 QRP 21 3.4 9 3.1 
4. 26 QRP 20 3.4 9 3.0 
5. 52 QRP 20 3.2 9 3.1 
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TRIAL NO.: 
LOCATION: 
1983: 
RESULTS: 
TMT 
1. 
2. 
3. 
4. 
1. 
2. 
3. 
4. 
1. 
2. 
3. 
4. 
Nil 
79 WH 9 
wongan Hills Research Station 
Pasture phase 
From 1982 which were unavailable for 1982 Annual Report. 
Kg P/ha applied 
in 1976 only 
80 
160 
320 
400 
85 
256 
427 
598 
173 
288 
635 
865 
Nil 
Mean of three reps 
Source 22/12/82 22/12/82 
Grain yield Tota 1 P uptake 
t/ha kg/ha 
Super 1.9 4.3 
2.0 5.5 
2.2 7.1 
2.1 7.0 
c 500 2.1 4.9 
2.1 5.2 
2.1 5.4 
2.1 5.5 
C 'Ore' 1.9 3.6 
1.8 3.4 
2.1 4.6 
1.9 3.8 
Nil 1.9 3.9 
The Nil plots yielded remarkably well this year. 
topdressing errors associated with this effect. 
not prove such errors. 
There appeared to be no 
Soil and tissue tests could 
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TRIAL NO.: 76 WH 10 
LOCATION: Wongan Hills Research Station 
1983: Pasture phase 
RESULTS: From 1982 which were unavailable for the 1982 Annual 
Report. 
Results mean of three reps 
21/12/82 
TMT Kg P/ha Source Grain yields t/ha Total P uptake Kg/ha 
Al 6 SP 1.6 3.2 
. A2 8 SP 1.8 3.7 
BEl 13 SP 1.6 3.1 
BE2 18 SP 1.8 3.8 
LTl 13 SP 1.0 1. 7 
LT2 28 SP 1.1 1. 7 
·e · LT3 55 SP 1.2 2.0 LT4 110 SP 1.5 2.8 
LTS 240 SP 1. 7 3.7 
Al 7 cs 1.2 2.1 
A2 lS cs 1.2 2.2 
· BEl 19 cs 1.2 2.2 
BE2 38 cs 1.4 2.S 
LTl 19 cs 1.0 1.6 
LT2 S7 cs 1.3 2.2 
LT3 88 cs 1.2 1.9 
LT4 263 cs 1.3 2.S 
LTS 440 cs 1.4 2.9 
Al 13 c 'Ore' 0.9 1.4 
A2 26 c 'Ore' 1.2 1.9 
BEl 39 c 'Ore' 1.1 1.8 
BE2 64 c 'Ore' 1.0 1. 7 
LTl 26 c 'Ore' 1.0 l.S 
LT2 S2 c 'Ore' 1.0 1. 7 
LT3 129 c 'Ore' 1.0 l.S 
LT4 193 c 'Ore' 1.0 1.6 
LTS 384 c 'Ore' 1.2 1.9 
Nil c 'Ore' 1.0 l.S 
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TRIAL NO,: 
LOCATION: 
SOIL TYPE: 
VEGETATION: 
HISTORY: 
SEASONAL NOTES: 
RESULTS: 
Source Kg P/ha 
Super 0 
9 
18 
32 
64 
Double 0 
Super 13 
26 
27 
54 
Triple 0 
Super 15 
25 
30 
50 
c 500 0 
8 
15 
32 
64 
c 'Ore' 0 
7 
14 
29 
58 
QRP 0 
9 
18 
30 
60 
77 MT 2 
Mount Barker Research Station 
Loamy gravel 
Marri and Jarrah 
Old land 
29/3/83 
26/4/83 
.Trial soil sampled 
Topdressed triennial treatments 
Trial sown with wet oats (50 kg/ha) and no 
nitrogen was used 
4/10/83 Plant cuts for dry matter yields and p uptake 
analysis 
8/1/84 Trial harvested 
Mean of 3 reps. 
Soil P ppm Dry matter Total P uptake Grain yields 
yields t/ha kg/ha t/ha 
17 a.a 1.0 0.8 
22 1.6 2.0 1.0 
20 1.5 2.0 1.0 
25 2.3 3.0 1.1 
27 2.4 3.2 1.0 
19 0.8 1.1 0.8 
20 1.6 2.2 0.9 
22 1.8 2.4 0.6 
23 2.3 3.0 1.0 
26 3.0 4.1 0.9 
22 1.6 2.1 1.1 
22 1.8 2.4 0.7 
21 2.4 3.3 1. 7 
26 2.0 2.8 0.9 
33 3.3 4.8 1.2 
21 1.2 1.5 0.6 
21 1.3 1. 7 0.8 
21 1.5 1.9 0.8 
22 2.0 2.6 0.9 
25 2.0 2.8 0.7 
19 1.0 1.3 0.7 
19 1.4 1. 7 0.9 
19 1.2 1.5 0.8 
18 1.3 1. 7 0.9 
19 1.2 1.5 0.6 
17 1.4 1. 7 0.8 
18 1.6 2.2 0.8 
18 1.5 2.3 0.8 
20 1.4 1.9 0.7 
20 1.3 1. 7 1.1 
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TRIAL NO.: 
LOCATION: 
VEGETATION: 
HISTORY: 
TREATMENT: 
SEASONAL NOTES: 
RESULTS: 
Source 
Triple 
Super 
Super 
QRP 
100 mesh 
QRP 
Coarse 
c 500 
200 mesh 
77 MT 1 
Mount Barker Research Station 
Eucalyptus Marginata and Calophylla 
New land when trial established 
Originally 1977 treatments were topdressed and some 
treatments were left on the surface (TD) while other 
treatments were cultivated in (D) 
28/3/83 Soil sampled 
26/4/83 2 rates of Triple superphosphate topdressed 
across all plots of REP I 
5/10/83 Trial assessed using platemeter then grazed 
Mean of 3 reps. 
1977 Soil P ppm Dry matter yields t/ha 
kg P/ha 38/3/83 5/10/83 
TD D D TD 
108 7 10 0.7 0.6 
144 11 12 0.9 0.7 
216 12 18 1.3 1.0 
288 19 31 1. 7 1.4 
432 35 30 2.5 2.2 
49 5 4 0.4 0.3 
67 5 6 0.4 0.5 
97 6 7 0.4 0.5 
133 9 9 0.7 0.6 
200 11 13 1.1 1.0 
148 5 3 0.5 0.4 
296 6 4 0.5 0.5 
556 10 6 0.9 0.8 
661 11 8 1.2 1.4 
1325 11 10 1.9 2.0 
220 4 2 0.3 0.4 
600 4 3 0.5 0.4 
867 6 6 0.5 0.6 
1722 6 7 0.6 0.8 
2576 5 6 1.0 1.1 
56 3 3 0.3 0.4 
112 6 6 0.5 0.1 
167 5 6 0.7 0.7 
279 10 8 0.9 1.1 
446 15 14 1.6 1.8 
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' 
·Continued ••• 
Source 1977 Soil P ppm Dry matter yields t/ha 
kg P/ha 38/3/83' 5/10/83 
TD D D TD 
c 500 79 5 6 0.6 0.5 
100 mesh 158 8 8 1.1 1.5 
237 12 10 1.3 1.4 
316 12 15 1.7 1.8 
473 13 18 2.4 2.3 
c 500 95 4 4 0.4 0.5 
50 mesh 190 4 7 0.6 0.6 
286 5 7 0.9 0.8 
381 7 8 1.3 1.0 
476 9 9 1.3 1.3 
C 'Ore' 77 2 3 0.3 0.3 
200 mesh 116 3 3 0.3 0.3 
193 3 2 0.4 0.3 
309 3 3 0.3 0.3 
464 4 4 0.3 0.3 
c 'Ore' 62 3 3 0.3 0.4 
100 mesh 125 4 3 0.5 0.3 
249 4 2 0.3 0.4 
374 4 3 0.4 0.4 
498 4 4 0.5 0.5 
C 'Ore' 50 4 3 0.4 0.3 
50 mesh 101 4 4 0.3 0.3 
202 4 5 0.4 0.4 
353 6 5 0.5 0.4 
504 7 8 0.6 0.6 
Nil Nil < 2 < 2 0.3 
5/10/83 ·Dry matter yields t/ha mean of TD and D Rep 1 
Source Kg P/ha Kg P /ha applied 1983 
1977 Nil 65 345 Soil P ppm 
TSP 108 0.5 2.2 3.6 9 
144 0.6 2.1 2.8 12 
216 1.1 2.8 2.9 15 
288 1.5 2.8 3.1 25 
432 2.7 2.8 3.2 33 
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Continued ••• 
Source Kg P/ha Kg P /ha applied 1983 
1977 Nil 65 345 Soil P ppm 
SP 49 0.4 2.1 2.8 5 
67 0.5 1.8 3.0 6 
97 0.5 2.1 2.6 7 
133 0.7 2.1 2.4 9 
200 1.4 2.8 3.9 12 
QRP 148 0.5 2.1 3.0 4 
100# 296 0.6 2.6 3.4 5 
556 1.0 2.2 3.1 8 
661 1.6 2.5 3.7 10 
1325 2.4 2.9 3.6 11 
QRP 220 0.5 2.6 3.1 3 
50# 600 0.4 2.9 3.1 4 
968 0.6 2.6 3.2 7 
1722 0.9 2.3 2.7 6 
2576 1.1 2.7 2.6 6 
C 'Ore' 77 0.4 1.6 2.0 3 
200# 116 0.4 1.8 2.0 3 
193 0.4 1. 7 2.3 3 
309 0.3 2.1 2.6 3 
464 0.3 2.0 2.3 4 
c 'Ore' 62 0.3 1. 7 2.9 3 
100# 125 0.4 1.8. 2.7 4 
249 0.4 1.9 2.9 3 
374 0.4 2.0 3.0 4 
498 0.5 2.0 3.3 4 
C 'Ore' 50 0.3 2.0 3.0 4 
50# 101 0.4 2.0 2.4 4 
202 0.4 2.4 2.8 5 
353 0.4 2.4 2.9 6 
504 0.7 2.5 2.6 8 
c 500 56 0.4 2.3 2.8 4 
200# 112 0.7 2.3 2.7 6 
167 0.7 2.3 2.6 6 
279 1.2 2.3 3.0 9 
446 1.8 2.4 2.8 12 
c 500 79 0.6 2.5 3.1 6 
100# 158 1.4 2.8 3.0 8 
237 1.6 2.8 3.1 11 
316 2.0 2.7 2.9 14 
473 2.8 3.4 3.4 16 
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Continued ••• 
Source Kg P/ha Kg P/ha applied 1983 
1977 Nil 65 345 Soil P ppm 
c 500 95 0.5 ·2. 3 3.3 4 
50# 190 0.6 2.2 3.2 6 
286 0.8 2.3 3.3 6 
381 1.5 2.7 3.3 8 
476 1. 7 2.7 3.1 9 
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TRIAL NO.: 
LOCATION: 
HISTORY: 
SEASONAL: 
Source of P 
Super 
c 500 
C 'Ore' 
QRP 
Control 
Sources of Phosphate in New Land 
77 E 1 
Esperance Downs Research Station 
New land until trial commenced in 1977 
The trial was grazed until too late to be assessed. soil 
samples were taken on 11/4/73. 
Kg P/ha Bicarbonate phosphor us ppm 
56 7 
112 15 
168 25 
224 44 
143 19 
286 27 
428 25 
571 41 
157 4 
314 6 
470 7 
627 8 
182 10 
364 13 
546 13 
728 16 
Nil 3 
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TRIAL NO.: 
LOCATION: 
SEASONAL: 
Source 
Super 
Double super 
Triple super 
c 500 
Core 
QRP 
Control 
77 E 4 
Esperance Downs Research Station 
No dry matter assessments because trial grazed out soil 
samples taken on 11/4/73. 
Kg P/ha Bicarbonate phosphorus ppm 
18 7 
35 12 
58 23 
116 34 
22 9 
45 14 
73 26 
147 43 
16 8 
32 12 
."64 23 
80 36 
15 7 
30 8 
54 11 
69 14 
19 7 
38 7 
49 9 
99 7 
20 6 
31 7 
46 7 
93 8 
Nil 6 
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II. Miscellaneous Trials 
Long term trials 
66 M 30 
48 M/149 EX 
65 A 1, 65 c 5 and 69 WH 15 
75 LG 26 
81 NO 44 
78 BA 7 
Short term trials 
82 BA 2 
82 NO 5 
82 WH 35 and 83 WH 31 
82 WH 2, 76 WH 9 and 81 ME 53 
83 WH 10 
83 BU 1, 3 and 4 
83 PE 54 and 55 
83 PE 35 
83 LG 62 
83 NO 3 
Super x stocking rate at Merredin 
Residual super trial at Merredin 
Maintenance P x S trials 
Continuous cropping with super on heavy land 
Testing mineral fertilizer mixes 
Residual value of phosphorus, Badgingarra 
Tillage and placement of phosphorus on wheat 
and lupin 
Super x seed x defoliation x variety of sub 
clover 
Deep ripping and nitrogen on wheat 
Residual effects of ripping and compaction 
N and P on root growth of wheat and clover 
Cultivation and soil phosphorus status 
Nutrient omission trials 
Pasture production at Wooroloo 
Rate of P on wheat. Soil test and reactive 
iron 
Rate of P on old land lupins 
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Super by stocking rate experiment:- Merredin Research Station 
(see Andrew Dunlops report for details of pasture and annual assessments) 
' 66 M 30 - Results 
Treatment 1982 6/83 14/9/83 Hay Hand harvest 23/11/83 19/12 
S.R. Super Yield Grain Bic P Dry off Dry Grain Head Grain Machine 
head/ kg/ha t/ha wt. ppm matter rating matter kg/ha m-2 cut harvest 
ha mgm kg/ha 12/10 t/ha mgm kg/ha 
2.6 0 1.0 26 14 535 5 2.6 666 212 21 501 
67 o.8 23 31 678 5 3.0 806 247 21 611 
168 0.8 25 48 819 5 3.5 966 249 22 849 
3.2 0 0.8 25 21 495 5 2.3 411 167 23 411 
67 1.2 27 24 864 2 2.9 711 221 22 696 
168 o.8 25 56 855 2 4.1 1086 274 22 665 
3.8 0 1.1 27 13 435 2 2.2 563 150 24 554 
67 1.0 26 22 882 2 4.1 1151 253 23 1057 
168 0.8 23 52 1035 7 3.5 700 231 21 528 
4.3 0 1.1 28 14 431 0 2.9 711 221 24 724 
67 1.0 27 25 665 1 2.9 751 212 23 613 
168 0.9 25 64 900 1 4.3 1074 282 22 822 
4.8 0 1.0 27 15 443 0 3.3 1154 229 25 950 
67 1.0 27 25 595 2 2.8 637 197 22 530 
168 1.0 27 42 966 1 4.0 1100 262 23 966 
COMMENT: 
On this trial several years results have shown negative grain yield response 
to superphosphate (e.g. 1982). This is most unusual in Western Australia 
where added phosphorus invariably gives a positive biological yield response 
if the soil status is low. Negative grain yield responses to nitrogen are 
common even when positive biological yield responses are observed. The 
difference in response of cereal crops to P and N on light soils is probably 
due to the fact that high phosphorus plants maintain high root to shoot ratios 
and deeper rooting depth relative to high nitrogen plants. Thus P sufficient 
plants are less liable to hay off than their nitrogen sufficient counterparts 
because they can access more water. On heavy soil however, increased rooting 
depth due to better phosphorus nutrition is not possible because the depth of 
wetting is shallow. Roots probably explore to that full wetting depth whether 
at higher or low phosphorus status. Increasing top growth with increasing 
phosphorus status can therefore result in increased water use and subsequent 
haying off at the high rates of P if there is not much rain after anthesis. 
On this trial an attempt was made to characterise the phosphorus response of 
wheat on a heavy soil by doing a yield component analysis. The results are 
listed above. From the 1982 harvest it is apparent that at sane stocking 
rates a negative grain yield response to superphosphate was observed. Grain 
size correlated strongly with that yield response indicating that stress 
conditions occurred during grain fill and had their main impact at high super 
rates. Unfortunately no vegetative yields were taken in 1982. 
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In 1983 biological yield (BY) and head counts were obtained and showed a 
marked positive response to phosphorus at all stocking rates. Despite the dry 
finish to the season there was no evidence for a negative response in grain 
yields to super. 
At the zero super rate there was a positive response to increasing stocking 
rate. This is probably due to the fact that the previous years pasture was 
very thin on these plots to the extent that they were effectively fallow plots 
allowing significant amounts of stored water to be carried into 1983. This 
was the daninant effect in 1983. Harvest index increased with stocking rate 
(0.25 to 0.35 at zero super) and tended to decrease with super rate (0.28 to 
0.26 meaned across all stocking rates again reflecting trends in stored 
moisture if it is assumed that the water carried through from 1982 was 
inversely proportional to the amount of dry matter grown in that year. 
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Residual Super Trial Pad 3. Merredin Research Station File 149EX 
TRIAL NO.: 
SOIL: 
VEGETATION: 
HISTORY: 
SEASONAL: 
RESULTS: 
Trial 
1983 
results 
T p s 
l Nil Nil 
2 4 22 
3 8 18 
4 12 22 
5 16 18 
6 16 1 
7 16 4 
8 16 10 
9 16 13 
10 Nil 18 
48/149EX 
Heavy 
Salmon Gum, gimlet 
See Caross and Teackle 1943/44 for general aims of these 
long term trials. Each time the paddock is cropped, the 
trial is cropped with rates of super. Movement of the 
plots has probably occurred through time. This trial will 
be abandoned. 
I have no 1983 details except that the trial was sown on 5 
and 6/7/83 with gamenya wheat at 50 kg/ha and harvested on 
21/12/83 • 
. Grain yield t/ha (mean) of 5 reps 
Treatment 
Superphosphate 
Nil kg/ha 0.57 
75 kg/ha o.55 
150 kg/ha 0.54 
150 kg/ha 0.57 
225 kg/ha o.57 
300 kg/ha 0.57 
Maintenance P x S trials 
See previous reports for details of 
65 A l 65 
Pasture Grain Pasture 
1983 ppm 1982 P uptake 1983 ppm 
Bicarb P kg/ha Bicarb P ppm 
16 6.8 6 
18 7.9 9 
25 8.4 12 
31 9.0 15 
35 9.0 17 
36 0.0 18 
36 8.2 17 
39 10.5 16 
37 9.7 17 
31 8.4 12 
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the trials 
c 5 69 WH 15 
Grain Crop 
1982 P uptake 1983 
kg/ha Grain t/ha 
3.1 1. 7 
4.1 1.9 
5.1 2.0 
5.8 1.9 
6.8 2.0 
6.6 1.8 
6.6 1.8 
5.7 1.9 
5.9 1.9 
5.0 1. 7 
e 
COMMENT: 
Nitrogen strips were put out on the plots on 69 WH 15 to see if S deficiency 
symptoms could be induced - as happened on 83 WH 10 A on the same site (but 
· with higher and earlier rates of N). No symptoms were seen. Harvest yields 
cane from the + N strips (there was an obvious vegetative response to N) • P 
and S treatments had apparently only been applied to the centre part of each 
plot (this may also have been the case in 1981). There is the suggestion of a 
response to the first level of P on 69 WH 15 (after 15 years without 
phosphate). There is a hint of a response in P uptake on 65 Al and a marked 
effect at 65 cs. This reinforces the trends in grain yield data reported last 
year. Sulphur has had no effect on yield or uptake at any of the three sites 
although symptoms were induced with high N treatments on 83 WH lOA in the 
buffers of 69 WH 15 (no P or S since 1969). The crop grew out of the 
deficiency, pastue did not. 
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Continuous Cropping of New Heavy Land with Super rates 
TRIAL NO.: 
LOCATION: 
SOIL: 
VEGETATION: 
HISTORY: 
SEASONAL: 
RESULTS: 
COMMENTS: 
Year of 
applic. 
1975 
1976 
Super 
kg/ha 
5a 
laa 
155 
2aa 
3aa 
aaa 
16aa 
5a 
laa 
15a 
2aa 
4aO 
80a 
160a 
75 LG 26 
Hall, Lake Grace 
Red brown loam 
Salmon Gum 
New land, first cropped to trial plots in 1975 
Sown in direction of original plots. Soil sampled 
13/4/a3. Hand harvested 6/12/a3. 
Subject to analysis. This was the last year of this 
trial. It will be soil sampled in 19a4 and then the site 
will be discarded. 
Some of the soil analyses look wrong. They have been 
checked at the laboratory level but need checking with 
field samples. There have been problems in identifying 
plots and there will have been a movement of soil with the 
cultivations. 
The original aim of the trial was to follow the run down 
of native phosphorus through time. In this, the ninth 
year, the nil plots are yielding at about 1/3 to 1/2 of 
the adequate phosphorus plots. Within seasonal variation, 
there is the level of response observed on virgin heavy 
soils. 
19a3 
Bic., P 
ppm 
2 
2 
3 
2 
3 
5 
6 
1 
4 
5 
3 
3 
6 
18 
75 LG 26 - 19a3 Results 
BY 
t/ha 
1.5 
2.1 
1.4 
1.5 
2.3 
2.9 
3.6 
1.8 
2.2 
2.5 
2.2 
3.4 
2.8 
3.5 
GY 
t/ha 
a.7 
a.9 
a.6 
a.7 
i.a 
1.2 
1.6 
0.7 
0.9 
1.0 
1.0 
1.4 
1.2 
1.5 
HI 
% 
45 
42 
42 
46 
44 
42 
44 
41 
44 
41 
44 
41 
44 
44 
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Heads 
#/m2 
134 
154 
126 
127 
147 
165 
2a1 
99 
164 
146 
16a 
181 
166 
185 
Grain 
mgm 
34 
35 
35 
34 
35 
35 
35 
35 
36 
35 
36 
36 
35 
36 
Harvester 
yield 
t/ha 
a.6 
a.a 
a.6 
a.7 
i.a 
1.2 
1.6 
a.8 
a.a 
1.1 
a.8 
1.2 
1.2 
1.5 
19a2 p 
uptake 
kg/m 
1.1 
a.9 
a.a 
a.6 
1.4 
1.8 
1.9 
a.6 
1.2 
1.6 
0.7 
2.0 
1.5 
3.4 
Continued ••• 
Year of Super 1983 BY GY HI Heads Grain Harvester 1982 p 
applic. kg/ha Bic. P t/ha t/ha % #/m2 mgm yield uptake 
ppm t/ha kg/m 
1977 50 4 L5 0.7 44 96 35 0.8 0.8 
100 4 1.8 0.8 46 133 35 0.8 LO 
150 3 L5 0.7 44 140 33 0.6 0.8 
200 3 L4 0.7 48 121 33 0.7 LO 
300 4 2.2 LO 45 149 34 LO Ll 
800 9 2.5 L2 46 156 35 L3 2.1 
1600 8 3.2 L5 46 194 34 1.1 2.5 
1978 50 6 2.5 Ll 44 181 33 0.9 0.9 
100 4 2.6 1.1 42 157 35 LO 0.7 
200 4 2.0 0.9 44 149 33 0.9 0.6 
400 4 2.6 1.1 42 180 34 1.0 1.4 
800 6 3.1 1.4 43 189 34 1.3 1.3 
1979 50 6 2.0 0.9 45 151 35 1.0 1.4 
100 8 3.0 1.2 41 191 35 1.1 1.7 
200 6 3.3 1.4 42 184 35 1.3 1.5 
400 9 3.0 L4 45 181 35 1.4 2.6 
910 20 3.2 L4 46 199 35 1.5 2.1 
1980 50 7 2.5 1.0 41 165 35 1.1 1.3 
100 6 L4 0.7 46 101 35 LO 1.4 
150 8 2.4 1.0 44 148 36 1.1 1.5 
200 6 2.7 L3 49 193 34 Ll 1.9 
300 7 2.7 1.2 45 169 35 1.2 1.6 
400 9 2.8 1.2 47 159 37 1.0 2.6 
600 21 3.0 L4 47 229 34 1.0 1.8 
- 800 23 3.2 1.4 43 181 35 1.5 4.4 1983 100 3.8 1.8 48 234 37 1. 7 1.6* 
200 4.8 2.1 43 269 34 L 7 2.7* 
400 4.4 1.9 42 281 34 1. 7 3.2* 
800 4.9 2.2 44 328 34 1.9 4.7* 
All Nil 1.8 0.8 44 144 34 0.9 0.8* 
* 1982 P application - grain P uptake 
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Testing Mineral Fertilizer Mixes 
This project was in its third, final and cropping year. Because there was 
marked manganese deficiency in the surrounding wheat crop in 1982 it was 
decided to look at manganese nutrition on both lupins and what in 1983 
TRIAL NO.: 81 NO 44 
LOCATION: B. Schilling, West Dale 
Bucksheet gravel 14 ppm bicarb. P 
Wandoo, Jarrah, Redgum 
SOIL: 
. VEGETATION: 
HISTORY: Super Cu, Zn, Mn at 180 kg/ha in 1978 ••• ? •• 1963/4. 
First super 300 kg/ha for 2-3 years then 165 kg super/ha 
for most of 70's with 180 super in 1980 before the trial 
in 1981 (> 3,000 kg/ha in 20 years). 
TREATMENTS: 
1981 
1 Nil 
2 AM 300 
3 Super 90 
4 Super 300 
5 Super 600 
6 Super 300 +Mn 
7 Super 300 + lime + Mg 
8 Super 300 + Cu, Zn, Mo 
1982 
Nil 
AM 300 
Super 90 
Super 200 
Super 600 
Super 200 
Super 200 + lime + Mg 
Super 200 
1983 
Nil 
AM 320 
Super 90 
Super 215 
Super 630 
Super 255 + Mn 
Super 190 + lime + Mg S04 
Super 255 + Mn 
Cross treatments using Mn S04 in single and double applications and the 
Interlate and Phosyn?? Chelate materials. 
A. 
B. 
c. 
D. 
E. 
F. 
Control 
MnS04 at 4 kg/ha 29/7 
Mnso4 at 4 kg/ha 29/7 + 4 kg/ha 26/8 + 4 kg/ha 9/9 
Interlate at 3.2 kg/ha 8/8 
Phosyn at 3 kg/ha 8/8 
MnS04 at 4 kg/ha 26/8 
SEASONAL: soil sampled 31/3. 7/6/83 Gamenya sown at 50 kg/ha and 
100 kg agran/ha at seeding Yandee sown at 90 kg/ha. 
RESULTS: 
Trial very weedy despite sprays of glean on the wheat 
block and simazine + sprayseed on the lupin block. 
Hoegrass was used on the wheat on 26/8/83. 150 kg of 
Agran 34:0/ha was applied (too late) on a 10 m cross strip 
to the wheat on 20/9. 
(1) 1982 pasture analyses 
These were carried out to see if there were any beneficial effects of the 
various treatments on the mineral composition of the pasture sampled in 
spring 1982. 
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Mineral composition total pasture (mean 4 reps) 
Treatment N% K% P% Ca% Mg% Mn ppm Cu ppm Zn ppm 
1 2.2 1.6 0.12 0.77 0.19 23.2 3.8 17.0 
2 1.8 1. 7 0.14 o. 71 0.19 24.0 4.2 16.5 
3 1.9 1.6 0.15 0.68 0.20 22.3 2.9 15.0 
4 1.9 1.7 0.19 o. 8,2 0.22 24.0 3.0 15.0 
5 2.0 1.8 0.24 0.90 0.24 23.7 2.8 15.0 
6 1.9 1.6 0.17 0.00 0.21 40.6 3.1 18.0 
7 1.9 1.8 0.19 0.77 0.23 19.7 3.0 15.8 
8 1.9 1.8 0.19 o. 76 0.21 21.8 4.0 16.9 
The Ag min mix (2) uses dolomite containing magnesium. There is no evidence 
that Mg levels in the pasture have been improved by this treatment. The 
highest level of P (5) gives the highest P, Ca and Mg. 
Whole wheat tops were taken for diagnosis on 8/8/83 after a marked colour 
response to manganese was seen on treatment (6 and 8). The other treatments 
looked very poor. 
% Dry basis ppm dry basis 
Treatment N p K Ca Mg Mn Cu 
1 Control 4.8 0.32 4.2 0.26 0.20 11.4 9.2 
2 Ag Min 5.0 0.40 4.5 0.40 0.26 11.4 9.6 
4 Super 200 5.1 0.42 4.4 0.40 0.28 15.2 7.0 
6 4 + (Mn x 3) 4.7 0.31 3.6 0.38 0.22 24.9 5.6 
8 4 + (Mn) + TE 4.7 0.36 3.8 0.40 0.22 31.8 7.4 
Youngest expanded blades were ta~en on 17/8/83 and divided into three 
sections. The analysis of the mid section is reported here. 
% Dry basis ppm dry basis 
Treatment p Ca Mg Fe Mn Cu 
Zn 
31.4 
27.4 
22.2 
25. 6 
Zn 
4 Super 200 0.32 0.39 0.21 75 11.8 6.4 23.7 
6 4 + (Mn x 3) 0.30 0.31 0.15 100 25. 0 6.6 21.4 
7 4 +Mg + lime 0.40 0.39 0.27 144 10.0 5.1* 25.6 
8 4 + TE + Mn 0.31 o. 33 0.16 77 17.9 8.2 22.4 
* Estimate from base and apex figures 
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5 l · 
Youngest expanded blades were sampled again on 20/9/1983 
% Dry basis ppm dry basis 
Treatment N p K Ca Mg Mn Cu Zn 
1 Control 4.3 0.29 3.2 0.21 0.18 7.0 6.8 33.8 
2 Ag Min 3.9 0.34 2.9 Q.22 0.19 6.3 6.2 27.0 
3 Super 90 4.0 0.32 3.1 0.21 0.18 6.2 3.6 28.6 
4 Super 200 3.8 0.32 2.9 0.22 0.17 7.2 4.0 25.0 
5 Super 600 3.9 0.34 2.5 0.24 0.18 9.3 3.5 27.4 
6 4 + (Mn x 3) 3.5 0.26 2.0 0.21 0.16 18.7 4.8 24.3 
7 4 + Mg + lime 4.1 0.38 3.4 0.22 0.20 5.5 3.0 29.5 
8 4 + TE +Mn 3.4 0.28 2.1 0.22 0.16 12.8 5.7 26.6 
There is a marked dilution effect for the mobile nutrients on the relatively 
well grown + Mn treatments (6 and 8). 
Manganese appears to be deficient on all but treatments 6 and a. The plus 
lime treatment (7) gives very low Mn and Cu figures. 
Yields assessments: 
(a) Wheat:- The plots were rated several times during the year 
Hand harvest 1/12/83 
Ratings BY GY Grain wt Harvest 
Treatment 17/8 20/9 t/ha t/ha mg yield t/ha 
1 Control 3 6 0.8 0.4 28.8 0.2 
2 A.M. 8 9 0.9 0.4 29.0 0.3 
3 Super 90 6 8 1.0 0.4 30.0 0.3 
4 Super 200 9 11 1. 7 0.7 30.7 0.5 
5 Super 600 11 13 2.1 0.9 32.0 0.7 
6 4 + (Mn x 3) 20 17 2.6 1.1 31.9 0.7 
7 4 +Mg + lime 5 7 0.7 0.3 28. 7 0.3 
8 4 + TE + Mn 18 16 2.0 o.8 30.4 0.6 
The lime treatment (7) has had a negative effect on yields. Manganese (6 and 
8) has had a positive effect with the annual applications showing some 
residual. 
The plots were very weedy and despite the long period of continuous pasutre 
(clover daninant) prior to the trial, the wheat was obviously nitrogen 
deficient for much of the winter. A yield of 2 to 2.5 t/ha of Geraldton sub 
clover apparently does not allow excess nitrogen to accumulate for the 
subsequent crops at this site. 
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Manganese deficiency was obvious from symptoms and showed up in the anayses 
particularly when conditions were dry in the spring. None of the spray 
treatments performed very well though .this could be due to the fact that we 
did not time their application well enough. Symptoms were already severe 
before any manganese sprays were applied. 
Paired samples were taken fran the multiple Mn spray cross strip and an 
adjacent control. One replicate of treatment 6 was destroyed by roos. 
Because of the marked block effect, this treatment has been omitted from the 
following table. 
Mean of two reps 
+ Run spray strip Control strip 
BY GY Grain BY GY Grain 
t/ha t/ha wt t/ha t/ha wt 
Treatment mgm mgm 
1 Control 1.6 0.7 31 0.3 0.1 28 
2 Ag Min 1.5 0.7 31 0.7 0.3 26 
3 Super 90 2.2 1.0 32 0.6 0.2 28 
4 Super 200 2.9 1.3 33 1.3 0.6 31 
5 Super 600 2.5 1.0 32 2.6 1.2 34 
7 4 + Mg + lime 1.3 0.6 31 0.6 0.3 29 
8 4 + Mn + TE 2.8 1.2 33 2.0 0.8 31 
These results should be treated with caution because of the problems with weed 
control and variability. 
(b) Lupins were also monitored several times but there were no cross strips 
Hand harvest 1/12 Harvester 
Ratings Cut BY* GY Grain wt. yield 
Treatment 17/8 20/9 20/9 t/ha t/ha mgm t/ha 
t/ha 
1 Control 2 1 0.4 0.9 0.4 167 0.1 
2 A.M. 5 4 0.9 2.1 0.8 155 0.3 
3 Super 90 6 4 0.8 1. 7 0.7 169 0.4 
4 Super 200 12 6 1.2 2.8 1.1 159 0.5 
5 Super 600 15 11 2.1 4.1 1.5 169 0.8 
6 4 + (Mn x 3) 10 8 1.2 3.0 1.1 162 0.5 
7 4 + Mg + lime 8 6 1.3 2.6 1.1 163 0.6 
8 4 + TE + Mn 17 8 1.3 2.3 0.9 163 0.6 
* Leaflets on the ground 
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The lupins responded markedly to phosphorus but showed little response to 
manganese. 
An early rating suggested that there was a trace element response above and 
beyond Manganese (probably a molybdenum response because the plots looked 
nitrogen deficient and did not have healthy nodule growth early like many 
lupin crops which look poor early in the winter this one recovered to show no 
symptoms or growth responses later in the season. 
On this site, use of the Ag Min recipe for better crops and pastures did not 
pay off - primarily because of a far higher P response than they predicted. 
The main problems of the site were: 
( i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
Low phosphate levels; 
The wrong sub clover variety (Seaton Park would have been better); 
Nitrogen deficiency in the cereal crop (due to poor clover?); 
Severe manganese problems with cereals; 
Weeds; 
Lime could have negative effects on trace element availability (in 
fertiliser lime mixes). 
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TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
RESULTS: 
Year P 
applied 
1978 
1979 
1980 
1981 
1982 e 1982 
1982 
1982 
1982 
Residual Value of Phosphorus - Badgingarra 
78 BA 7 
Pad 3B. Badgingarra R.S. 
Type 1 
No super since about 1973 
Uptake of P in grain in 1982 and soil test values taken in 
autumn 1983 are shown here 
Level 1982 1983 Bic. 
kg P/ha Yield t/ha Uptake kg P/ha ppm 
80 1.2 4.1 5 
80 1.4 5.5 8 
80 1.1 4.2 7 
80 1.5 5.7 7 
80 1.8 7.7 9 
40 1.8 7.2 9 
20 1.8 6.3 4 
10 1.4 4.6 4 
Nil 1.1 3.3 4 
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p 
Tillage x Placement of Phosphorus in Wheat and Lupins - Badgingarra 
TRIAL NO.: 82 BA 2 
LOCATION: Paddock 3B. Badgingarra R.S. 
SOIL: Type 1. See 1982 summary for site and treatment details. 
RESULTS: Grain yield and grain P uptake figures for 1982 are 
reported below 
Crop Wheat Lupins 
Level of p Method Till No till Till 
kg/ha of appln. Yield P uptake Yield p uptake Yield p uptake 
t/ha kg/ha t/ha kg/ha t/ha kg/ha 
Nil 1.2 4.0 1.2 3.6 0.5 
5 Drilled 1.5 s.o 1.5 4.8 0.8 
10 Drilled 1.6 6.1 1.4 4.5 1.1 
20 Drilled 2.0 8.6 2.2 10.1 0.9 
40 Drilled 1.6 6.9 1.9 7.4 1.1 
10 Spread 1.4 4.2 1.2 4.3 0.9 
20 Spread 1. 7 7.3 1.8 6.5 i.3 
40 Spread 1.6 7.0 1.7 6.5 1.3 
80 Spread 1.8 7.6 1.9 8.9 1.1 
Subject to statistical analysis 
COMMENTS: 
1. There is little difference between spreading and drilling super. Its 
effectiveness for P uptake for lupins at this site. 
1.1 
1.8 
2.6 
3.5 
3.3 
2.2 
3.1 
4.0 
3.8 
2. Drilling is two to three times as effective as spreading for P uptake by 
wheat at this site. 
3. Drilling high? levels of P has reduced both yield and P uptake of wheat 
for tilled and no tilled plots (I don't know why~). 
4. Differences in trend of P uptake figures for tilled and no tilled 
treatment are not obvious. 
Trial 82 NO 5 - Super x seed x variety x defoliation of sub clover. For 
details and 1982 results see 1982 results summary. 
The plots on this trial were sampled for soil bicarb. P in October 1982. 
Establishment counts were made in June 1983. 
-20..,. 
-Soil bicarbonate extractable P (ppm) 
Seed p Var. Northam A Seaton Park Mount Barker 
kg/ha kg/ha mow + + + x x 
5 10 4 4 7 4 8 3 5) 30 
160 49 45 50 54 48 77 54) 
100 10 4 4 5 4 6 6 5) 29 
160 74 47 61 47 40 53 53) 
x 34 25 31 27 25 35 
x 29 29 30 
Establishment on 14/6/83 (plants/dm2) 
Seed p Var. Northam A Seaton Park Mount Barker 
kg/ha kg/ha mow + + + x x 
5 10 9 10 19 11 4 5 10) 32 
160 67 50 169 74 31 36 54) 
100 10 43 34 39 40 49 35 40) 53 
160 99 94 68 63 35 36 66) 
x 54 47 49 47 30 28 
x 50 48 29 
It is difficult to interpret a factorial of this type without a full statistical 
analysis and a study of the relationship between the results above and those 
measured in the previous season. 
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AIM: 
BACKGROUND: 
Deep Ripping and Nitrogen on Wheat 
To determine whether wheat response to deep ripping, of the 
soil can be eliminated by applying adequate levels of bag 
nitrogen. 
Trials in 1980 and 1981 suggested that nitrogen nutrition 
was a major component of wheat responses to deep ripping. 
Detailed measurements on a trial in 1982 showed that though 
nitrogen uptake was increased by the ripping treatments, 
there appeared to be little interaction between nitrogen 
and ripping treatments. However there was sane doubt as to 
whether the nitrogen treatment used in that trial was 
adequate for maximum crop growth and therefore whether it 
was sufficient to wipe out the response to ripping. 
Two trials in 1983 were run to further examine the 
relationship between ripping and nitrogen treatments. 
The first of these trials (83 WH 35) was sown primarily to 
examine the effect of previous legume crops on wheat 
responses to nitrogen. This trial is reported in sane 
detail by Neil Delroy. Only the data relevant to the 
ripping and nitrogen relationship is presented here. The 
second trial (83 WH 31) was used to look at the effect of 
small differences in seeding date and time of nitrogen 
application on wheat responses to ripping treatments. 
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-TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
SEASONAL: 
Root growth 
82 WH 35 
Paddock 8H. WHRS - immediately south of tree block 
wongan loamy sand 
1981 thin pasture 1982 cropped to wheat, barley lupins and 
clover. 
3/6/83 
10/6/83 
16/6/83 
4/8/84 
7/7/83 
Ripped 2 east blocks to 30 cm 
Sprayseed and Glean applied 
TD Agran 34:0 treatments and sowed gamenya wheat 
at 50 kg/ha basal super at 100 kg/ha 
Sprayed Brominil M 
Counted plants ::!:. 160/m2 
Plots relatively weed free. Some brome grass on 1982 wheat 
plots. Also problems with wheat regrowth. 
Lupin germination from the previous years crop was obvious 
on the Yandee plots. Rating for N status and early dry 
matter cuts (7/7) showed a marked effect of the previous 
crop (nitrogen?) but little effect of ripping on wheat 
growth. 
Depths of roots were measured several times during the season. There was a 
marked effect of ripping on root depth but no consistent effect of nitrogen. 
83 WH 35 : Root depth (cm). Standard errors in brackets 
Rate of Agran 34:0 kg/ha 
Days after Nil 75 150 300 
seeding Rip No rip Rip Rip Rip 
35 53 (6) 19 ( 2) 
42 76(17) 21 (3) 57(12) 58(14) 68 (11) 
49 83 (7) 33 (6) 101 (11) 102 (15) 92 (1) 
68 137 (15) 63(31) 
An attempt was made to measure depth of rooting after harvest. Detecting the 
presence or absence of roots was difficult. Depth of moisture extraction was 
less ambiguous. The crops on the ripped plots extracted water to 240 (S.E. 
26 cm) and while the non ripped plots had water extracted to 180 (S.E. 5) cm. 
Nitrogen level affected growth of tops but not rooting depth. On the very low 
yielding plots (non ripped, low N) roots were detected to depth but the soil 
throughout the whole profile at the end of the season was wet compared with 
' soil on the plots with greater growth. These latter soils were dry to the 
extraction depth. 
Plant yields 
Dry matter production and grain yields at maturity averaged across all·main 
(1982 crops) blocks for each nitrogen level are given in the table below. 
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Agran 34:0 Max. biological yield t/ha Grain yield t/ha 
kg/ha Rip No rip /::,. Rip No rip /::,. 
Nil 6.1 3.6 2.5 3.0 i.a 1.2 
25 6.9 4.2 2.7 3.2 2.1 1.1 
75 7.7 5.3 2.4 3.1 2.6 0.5 
150 a.a 5.a 2.2 3.4 2.9 0.6 
300 a.a 6.6 2.2 3.3 3.0 0.3 
It is apparent from this table that increasing the level of nitrogen 
application reduces the response of what to ripping at this site. Moreover 
the effect on grain yield is marked (a four fold reduction in response) but 
less obvious on biological yield. Grain yields on the ripped plots are higher 
and reach maximum yield at lower N levels than on the non ripped plots. 
Vegetative yields on both treat~ents increase to the highest level of nitrogen 
suggesting that the nitrogen status may have been inadequate even at 100 kg 
N/ha. This interaction between ripping and nitrogen was not evident at 
earlier sampling. 
In fact, with nitrogen uptake as the measure of response, the trend was in the 
other direction (i.e. responses to ripping were greatest at the high nitrogen 
level) at these earlier samplings. 
Nitrogen uptake (kg/ha) 
· Agran 34:0 7/9/a3 19/lO/a3 
kg/ha Rip No rip Rip No rip /::,. 
0 la 9 9 61 39 22 
25 24 12 12 75 45 30 
75 35 17 la 92 55 37 
150 45 23 22 95 62 33 
300 5a 34 24 114 76 3a 
Obviously ripping promotes deeper and denser rooting habits. Nitrogen 
certainly promotes denser root growth in the surface (0-20 cm) horizons. 
Better root growth results in better nitrogen and water uptake at times of 
stress. Which is more important is difficult to resvolve. 
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TRIAL NO.: 
LOCATION: 
SOIL: 
SEASONAL: 
RESULTS: 
Sampling 
83 WH 31 
Paddock 3EA. WHRS 
Wongan loamy sand running into gravel lenses at various 
depths over the site (50 to 90 cm). The site was 
particularly uneven in this respect. A water table at 
between 2 and 2 1/2 metres was observed in December though 
no water logging was apparent at any growth stage despite 
the very wet start to the season. The site was ripped in 
early swmner 1982. 
Sown 22/6 and 30/6 at 50 kg gamenya per hectare and with a 
basal of super Cu, Zn, Mo. 
Seed bed was clean and there was never any trouble with 
weeds. Quite a few plots were seeded deep although there 
was no specific effect of ripping on this. Nitrogen 
treatments were applied by hand as Agran 34:0. 14/7 plant 
counts gave about 120 plants per m2. 
Root depths were followed early in the season using pits. 
Average root depths (cm) are given for early and late 
sowings and plus and minus ripping in the table below. 
These root depths were recorded on the Nil nitrogen plots 
on reps II and IV. Split nitrogen (adequate) treatment 
effects on root depth are recorded in brackets. 
Ripped Not ripped 
Date Days after Break Break + 8 Break Break + 8 
break 
14/7 23 19 14 17 13 
21/7 30 32 26 16 13 
4/8 44 50 36 22 18 
18/8 58 64 (71) 50(65) 17(16) 15 
31/8 71 114(101) 80(95) 39 32(38) 
Nitrogen does not have a consistent effect on root depth. The roots seem to 
follow a very similar time course for B and B + 8 seedings i.e. B + 8 is about 
0 week behind B. 
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Trial 83 WH 31 
Dry matter production t/ha as a faction of time 
Treatments Rip Sampling date 
No. Seed Date Rate 18/8 31/8 15/9 27/9 13/10 26/10 30/11 
date of N N kg/ha 
1 22/6 N.A. Nil 0.1 0.2 0.6 1.3 3.1 4.0 4.2 
2 22/6 22/6 50 0.3 0.7 2.0 3.5 5.6 6.7 7.1 
3 22/6 Split 5 x 50 0.6 1.2 3.2 4.9 7.6 9.0 8.8 
4 22/6 30/6 50 0.4 o.8 1.9 3.5 6.0 7.1 7.1 
5 30/6 N.A. Nil 0.1 0.2 0.5 1.0 2.5 3.4 4.0 
6 30/6 22/6 50 0.2 0.5 1.5 3.4 5.2 6.6 7.1 
7 30/6 Split 5 x 50 0.4 1.2 3.1 5.8 7.7 9.2 8.9 
8 30/6 30/6 50 0.2 0.6 1. 7 3.1 5.2 6.9 6.9 
17 30/6 30/6 34 0.2 0.5 1.4 2.8 4.8 6.2 6.4 
18 30/6 30/6 17 0.2 0.4 1.1 2.2 4.2 5.2 5.7 
Treatments No rip Sampling date 
No. Seed Date Rate 18/8 31/8 15/9 27/9 13/10 26/10 30/11 
date of N N kg/ha 
9 22/6 N.A. Nil 0.1 0.2 0.4 0.8 1.4 1. 7 2.0 
10 22/6 22/6 50 0.4 0.6 1.5 2.6 4.0 4.5 4.8 
11 22/6 Split 5 x 50 0.5 1.2 2.7 4.2 6.2 7.1 6.5 
12 22/6 30/6 50 0.4 0.6 1. 7 2.5 4.3 5.3 5.1 
13 30/6 N.A. Nil 0.1 0.2 0.4 0.8 1.3 1.9 2.0 
14 30/6 22/6 50 0.2 0.4 1.0 1.9 3.1 4.0 3.9 
15 30/6 Split 5 x 50 0.3 1.0 2.9 4.6 6.0 7.0 6.5 
16 30/6 30/6 50 0.3 0.6 1.5 2.7 4.1 4.6 4.7 
19 30/6 30/6 34 0.2 0.5 1.1 1.8 3.3 4.2 3.8 
20 30/6 30/6 17 0.2 0.3 0.8 1.3 2.7 3.2 3.7 
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Trail 83 WH 31 
Nitrogen uptake (kg/ha) as a function of time 
Treatments Rip Sampling date 
No. Seed Date Rate 18/8 31/8 15/9 27/9 13/10 26/10 
date of N N kg/ha 
1 22/6 N.A. Nil 6 9 16 27 42 45 
2 22/6 22/6 50 14 27 52 65 72 72 
3 22/6 Split 5 x 50 29 63 125 122 128 125 
4 22/6 30/6 50 20 29 59 68 77 79 
5 30/6 N.A. Nil 4 8 12 21 34 36 
6 30/6 22/6 50 10 21 41 68 71 74 
7 30/6 Split 5 x 50 20 65 133 158 132 150 
8 30/6 30/6 50 10 22 44 56 63 73 
17 30/6 30/6 34 8 18 33 55 62 63 
18 30/6 30/6 17 8 15 28 39 57 55 
Treatments No Rip Sampling date 
No. Seed Date Rate 18/8 31/8 15/9 27/9 13/10 26/10 
date of N N kg/ha 
9 22/6 N.A. Nil 5 6 9 13 18 19 
10 22/6 22/6 50 15 20 31 46 53 51 
11 22/6 Split 5 x 50 27 59 95 91 105 96 
12 22/6 30/6 50 16 21 36 44 53 58 
13 30/6 N.A. Nil 4 6 9 12 16 20 
14 30/6 22/6 50 8 15 21 32 40 43 
15 30/6 Split 5 x 50 19 56 119 120 112 108 
16 30/6 30/6 50 11 22 31 43 52 48 
19 30/6 30/6 34 8 17 22 30 41 44 
20 30/6 30/6 17 8 11 16 20 36 33 
Note: Uptake reaches a plateau level at high levels of N sooner (15/9) 
than at low levels of N (13/10) 
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Trail 83 WH 31 
Yield components - hand harvest 30/11/83 
Treatments Rip Grain Harvester 
No. Seed Date Rate GY HI weight Head Wt/hd. Grain yield 
date of N N kg/ha t/ha % mgm No/m2 gm no/head t/ha 
1 22/6 N.A. Nil 2.2 52 35 201 1.08 31 1.6 
2 22/6 22/6 50 3.4 48 36 280 1.22 34 2.4 
3 22/6 Split 5 x 50 4.1 46 36 344 1.20 34 2.8 
4 22/6 30/6 50 3.4 48 36 282 1.20 34 2.7 
5 30/6 N.A. Nil 2.0 51 35 202 1.02 29 1.6 
6 30/6 22/6 50 3.4 48 36 298 1.15 32 2.6 
7 30/6 Split 5 x 50 3.9 44 34 355 1.14 34 3.2 
8 30/6 30/6 50 3.3 48 35 306 1.09 31 2.6 
17 30/6 30/6 34 3.1 48 36 278 1.12 31 2.4 
18 30/6 30/6 17 2.8 50 36 259 1.10 31 2.4 
Treatments No rip Grain Harvester 
No. Seed Date Rate GY HI weight Head Wt/hd. Grain yield 
date of N N kg/ha t/ha % mgm No/m 2 gm no/head t/ha 
9 22/6 N.A. Nil 1.1 53 35 131 0.80 23 0.8 
10 22/6 22/6 50 2.5 52 36 229 1.08 30 1.9 
11 22/6 Split 5 x 50 3.1 48 34 274 1.14 33 2.4 
12 22/6 30/6 50 2.6 50 36 220 1.17 33 1.9 
13 30/6 N.A. Nil 1.1 53 34 157 0.69 20 0.8 
14 30/6 22/6 50 2.0 50 35 197 1.00 29 1.6 
15 30/6 Split 5 x 50 3.0 46 36 273 1.09 30 2.5 
16 30/6 30/6 50 2.3 49 36 234 0.99 28 2.0 
19 30/6 30/6 34 1.9 51 36 1~6 0.98 27 1. 7 
20 30/6 30/6 17 1.9 52 36 207 0.94 26 1.5 
Dry matter production and nitrogen uptake through time were recorded. As for 
trial 82 WH 2 (last year summary) tops dry matter responses to ripping only 
started becoming apparent quite late after the sampling on 31/8 (10 weeks 
after seeding) although differences due to nitrogen were obvious earlier than 
the first sampling at day 58. Differences in nitrogen uptake due to ~ipping 
were more marked on 31/8. 
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At the high levels of nitrogen application (split) nitrogen uptake reached a 
plateau at the third sampling (86 days). At the lower nitrogen and growth 
levels, N uptake continued until the fifth sampling (115 days) after 
anthesis. The effect of ripping on both N uptake and dry matter production 
was not reduced by the repeated application of ammonium nitrate. At the final 
harvest ripping had about a 2 tonne per hectare effect on dry matter 
production and a 1 tonne/ha effect on grain yield across all rates and times 
of nitrogen and the two times of seeding. 
High nitrogen status hastened development of the crop. Ripping had only a 
small effect on development though on the Nil N plots it was apparent that the 
non ripped treatments matured before their ripped equivalents. On this site 
then, ripping had the opposite effect to nitrogen on the development of the 
crop. 
Treatment 
Rip 
No rip 
Development score (Zadoks scale) 4/19/83 
Nil 
54/62 
57/64 
17 
57/65 
58/68 
N level kg/ha 
34 
58/65 
59/69 
50 
58/67 
59/69 
5 x 50 
59/68 
59/69 
Early differences in nitrogen uptake due to time of seeding were removed by 
the application of repeated high rates of nitrogen. 
CONCLUSION: 
High rates of nitrogen (5 x 50 kg N ha-1) did not reduce the response of 
wheat to ripping. Nitrogen utilisation is obviously implicated in the ripping 
response but I doubt if it is causal. 
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Deep Ripping - Residual Effects 1983 
The residual effects of ripping and canpaction of soils was followed on 
several trials and data was collected to add to Jarvo's set of observations. 
TRIAL NO.: 
T ..OCATION: 
SOIL: 
HISTORY: 
SEASONAL: 
RESULTS: 
Date 
7/7 
14/7 
Rip 
No rip 
82 WH 2 
Paddock SH. WHRS 
WLS 
Ripped late 1981, cropped to trial plots with nitrogen and 
ripping in 1982. 
24/5 southern half simazine spray and seeded to lupins at 
90 kg/ha and super basal at 100 kg/ha. 
10/6 sprayseed applied to north end 
16/6 sown to wheat at 50 kg/ha 
Lupins developed disease which was worst where there was 
very little stubble on the ground. Wheat crop was very 
nitrogen deficient all season except where last years pits 
had been dug. There was no obvious effect of last years 
nitrogen treatments. Ripping became apparent (in the form 
of a nitrogen response) late in the season (1st noted 15/9). 
(i) Root depth was measured twice (standard errors) 
Crop Rip 
Lupins 65 (15) 
Wheat 29 (6) 
Lupins 86 (7) 
Wheat 32 (6) 
Wheat tops yield was measured on 13/10/83 
Mean of 4 reps (S.E. in brackets) 
DM kg/ha 
1780 (577) 
720(157) 
% N 
1.24(0.05) 
1.14 (0.07) 
No rip 
4 7 (15) 
15 ( 3) 
59 (18) 
26 ( 9) 
N uptake kg/ha 
21.9(6.2) 
8.2(2.1) 
(ii) Final yields were measured on 30/11/83 
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(a) Wheat 
DM t/ha 
Grain t/ha 
HI % 
Heads/m2 
Harvester yield t/ha 
(b) Lupins 
Harvester yield t/ha 
(Standard errors in brackets) 
Rip 
2.2 
1.1 
53 
237 
0.8(0.2) 
1.23 (0.11) 
No rip 
1.5 
0.7 
48 
240 
0.3(0.1) 
1.06(0.14) 
Pit* 
6.4(0.6) 
3.2(0.3) 
50 (8) 
270 (23) 
* Quadrats taken from crop on 1982 root pit areas (2.5 m deep). Harvester 
yields are means of 4 reps. Hand harvest yields come from "representative" 
quadrats. Harvester yields would have missed low heads (and there were 
plenty of those particularly on the no rip plots!) 
COMMENTS: 
It was apparent that ripping had a marked residual effect. Early growth did 
not show a response in anything but the root characteristics~ The wheat 
showed extreme nitrogen deficiency and seemed to have some disease. In the 
spring, the plants on the ripped plots obviously caught up with some of the 
nitrogen in the profile and a marked dry matter and nitrogen uptake response 
was observed. Because of the low dry matter production it seems unlikely that 
differences in water stress would have been significant enough at that stage 
to cause the differences in dry matter production? 
The final harvest showed lower differences between the ripped and non ripped 
plots. The lupis shCMed marked root depth responses to ripping but only a 
marginal response was seen in seed yields. Variability was relatively high in 
the lupin crop due to the distribution of leaf disease. 
Trial 76 WH 9 was again studied to see the effects of compaction (wheel 
tracks) on plant growth. In 1983 the site was sown to sub clover which 
estalished and nodulated well. Again in the spring the wheel tracks from the 
1976 workings were obvious and the effects again seemed to be proportional to 
the number of passes with the drill in 1976. Root depths were measured in 
late spring. On the wheel tra9ks, sub clover roots only penetrated to 10 cm 
where as adjacent holes (20 cm off the wheel tracks) had roots going to 
greater than 90 cm. The sub clover on the wheel ruts was modulated but had 
symptoms of either N or S deficiency. Samples were taken of whole plants and 
compared with adjacent healthier plants. These plants were sampled late when 
they had runnered and buried burr but had not fully senesced. The wheel rut 
plants were more mature than their healthier neighbours. 
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In wheel rut (poor) 
Between ruts (good) 
N 
2.26 
2.64 
p 
0.26 
0.28 
Composition % 
K 
2.03 
2.50 
s 
0.08 
0.12 
N/S 
28 
22 
The healthier plants had high concentrations (and therefore greater uptakes) 
of the four macronutrients examined. 
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TRIAL NO.: 
SOIL: 
HISTORY: 
Observation 
Residual Effect of Ripping on Wheat Growth 
81 ME 53 - See Ron Jarvis' summary 
Transitional. Mallee/Wodjil Pad TS. M.R.S. 
Pasture 1981. Hardpan detected at about 20 cm. Ripping 
carried out in August 1981, January-February 1982 and at 
seedy 1982. The main effect in 1982 was a fallow effect. 
However this would have been minimal in 1983. 
I was lumbered to talk on this site in October 1983. There 
was an obvious positive effect of ripping (residual} when 
the plots were rated on 22/9/83. By 12/10/83 the ripped 
plots still carried more dry matter but had hayed off. 
Ripping appeared to have a marked negative effect on 
potential grain production at that date. If rain had been 
received within a week of 12/10, the non ripped plots would 
have recovered to give a good crop while the ripped plots 
would not have recovered. As it happened there was no 
rain, and both treatments did not yield well. When cuts 
were taken (23/11} to get an estimate of dry matter 
production and yield components, it was apparent that wheat 
on the non-ripped plots had continued to put on dry matter 
after the 12/10 and caught up to the ripped plots. The 
table below gives the results. They are means of ten 
observations (standard errors in brackets} • 
Ripped Not ripped 
Dry matter rating 22/9 
Haying off rating 12/10 
(10 layed off 1 not} 
166(22} 
7.4(2.2) 
128(10) 
3.0(1.2) 
Dry matter (t/ha} 23/11 
Grain yield (t/ha} 23/11 
Harvest index 23/11 
Grain size (mgm} 23/11 
2.8(0.22) 
0.84(0.09) 
0.30(0.03) 
24.0(0.55) 
3.1(0.33) 
1.00(0.10) 
0.33(0.03) 
24. 9 (1. 25) 
Ripping obviously had a marked residual effect. The interesting result from 
this trial is that despite an early positive effect, the final effect was 
negative. The effect is analogous to that obtained with high rates of 
nitrogen in a season with a dry finish. Grain yield is not a good indicator 
of whether the ripping treatments are still effective in the soil. 
In this case the ripped treatment set up a high potential to yield but used up 
available water early leaving very little .... for grain fill. The wheat roots 
probably reached the wetting front on the ripped plots while those on the 
non-ripped plots were still growing down to it (12/10). In other 
. circumstances (a deeper-wetting front resulting from more rain early in the 
season (e.g. 82 WH 2, 82 WH 35)) the ripped treatment would not have lost 
their advantage because they would have continued until the end of the season 
to tap deeper water than their non-ripped counterparts. 
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These results have implications for how we give advice on ripping. As with 
nitrogen, there are obviously some seasons and locations where ripping will 
improve plant growth early but will not necessarily improve grain yield. We 
must look at the probabilities of getting positive and negative results in any 
location before we offer advice. 
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Effects of N and P on Top and Root Growth of Wheat and Clover 
TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
SEASONAL: 
AIM: 
83 WH 10 
Relatively new land in west paddcx:k near 76 WH 9 
Sandy loam with gravel near surface (WLS) 
Relatively low history (cleared 1975) only used once or 
twice 
The site was variable, the clover contained many weeds and 
topdressing was far from uniform - i.e. probably too much 
variation to pick up real effects. 
22/6/83 TD clover seed at approx. 160 kg/ha Seaton Park 
Agran 34:0 at approx. 190 kg/ha 
TSP at approx. 280 kg/ha 
Wheat was seeded by machine (50 kg/ha gamenya) 
clover was harrowed. 
This was a pilot trial in which we wanted to see how much 
work and what sort of errors were asscx:iated with 
characterising root densities and different species. we 
hoped also to examine the hypotheses that phosphorus caused 
a greater root/shoot ratio and greater rooting depth under 
both clover and wheat thus giving better water relations at 
the end of the season. we hoped to show the opposite 
effect with nitrogen on wheat. 
Results of root measurements 
flt/ 
On 14/7 clove!'. and wheat pl,0ts were dug up, longest roots per plant and root 
length per plant was determined. Using plant density, the root length per 
cm2 of soil was determined. 
(a) Length of longest root per plant (cm) on 14/7 
Treatment 
Clover 
Wheat 
Treatment 
Cl over ( 3000/m2) 
Wheat (140/m2) 
Nil 
10 
12 
N 
9 
14 
{b) Cm roots/cm 2 soil on 14/7 
Nil 
5.40 
0.82 
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N 
3 .48 
0.92 
p 
9 
1,3 
p 
3.42 
0.90 
NP 
9 
10 
NP 
4.14 
0.75 
If we asswned that all these roots were in the top 10 cm of soil then division 
by ten would give root density figures (cm/cm3 soil) for comparison with the 
observed values in the tables bel01t1. 
On 28/7 four cores for root density were taken at random from each of the 
clover plots. On the wheat plots, paired cores were taken on the row and 
between the rows. The between rCM measurements are given in brackets as a 
percentage of the total root density recorded. 
(c) Root density cm-2 on 28/7 
Treatment Nil N p NP 
Clover 0-10 cm 2. 7 2 ( 41) 1.21(45) 1.91(36) 1.41(18) 
10-20 cm 0.27 (7) 0.15(29) 0.19(68) 0.13(40) 
20-30 cm 0.01 0.04 0.01 Nil 
>.: 3.00 1.40 2.11 1.54 
Wheat 0-10 0.40 0.32 0.56 0.54 
10-20 0.05 0.05 0.11 0.11 
20-30 0.01 0.01 0.03 0.03 
30-40 0.01 Nil 0.01 0.02 
40-50 Nil Nil Nil 0.01 
>.: 0.47 0.38 o. 71 0. 71 
(d) Root density (cm- 2) with depth at 30/8/83 
Depth (cm) Nil N p NP 
Clover 0-10 2.10(0.57) 1.99(0.18) 2.54(0.99) 4.09(0.98) 
10-20 0.59 0.78 0.44 1.03 
20-30 0.19 0.42 0.17 0.51 
30-40 0.05 0 .17 0.04 0.38 
40-50 0.02 0.07 0.02 0.15 
50-60 Nil 0.02 Nil 0.06+ 
60-70 Nil 0.02 Nil ? 
70-80 Nil Nil Nil ? 
L 2.95 3.45 3.21 6.34+ 
-44-
Wheat 0-10 0.44(0.12) 0.66(0.12) 0.46(0.03) 1.24(0.29) 
10-20 o. 22 0 .3 3 0.17 0.32 
20-30 0.05 0.12 0.11 0.17 
30-40 0.04 0.12 0.12 0.14 
40-50 0.04 0.18 0.13 0.24 
50-60 0.04 0 .18 0.11 0.28 
60-70 0.03 0.12 0.08 0.19 
7 0-80 0.06 0.12 0.12 0.21 
0.92+ 1.83+ 1.30+ 2. 79+ 
COMMENTS: 
(1) Errors on these measurements are large. Standard errors for the o-10 
measures are given in brackets (using means of each of two reps which 
are in turn made up of four cores). 
(2) +The detection of roots in the gravel below 80 cm was difficult 
undoubtedly the wheat roots went to greater depth than recorded here. 
Gravel occurred close to the surface (30-50 cm) and roots tended to 
proliferate once into that gravel. 
(3) The sampling difficulties expressed in this pilot trial suggest that far 
more resources are required to handle greater numbers of cores if we are 
to get serious about measuring the effects of nutrition on rooting 
behaviour. We need better measurements and more of them through time 
and with depth. 
(e) Tops were Assessed by Cutting Three Times 
Date Character measured Crop Nil N p NP 
7/9 TDM t/ha Wheat 0.1 0.4 0.2 1.0 
N% Wheat 2.6 3.3 2.8 3.0 
N uptake kg/ha Wheat 3 13 5 31 
P% Wheat 0.24 0.24 0.38 0.34 
P uptake kg/ha Wheat 0.3 0.9 0.3 1.0 
TDM t/ha Clover 1.0 0.6 1.8 1.4 . 
N% Clover 3.0 3.7 3.6 3.4 
N uptake kg/ha Clover 30 23 63 49 
P% Clover 0 .22 0.28 o. 42 0.39 
p uptake kg/ha Clover 2.2 1.8 7.6 5.6 
13/10 TDM t/ha Wheat 0.6 1.6 1.1 4.2 
%N Wheat 1.3 1.3 1. 4 1.1 
N uptake kg/ha Wheat 8 20 15 47 
%P Wheat 0.13 0.10 0.14 0.14 
p uptake kg/ha Wheat 0.8 1. 7 1.6 5.6 
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/ 
30/11 TOM 
Grain 
HI 
Heads 
CONCLUSIONS: 
t/ha 
t/ha 
No/M2 
Wheat 
Wheat 
Wheat 
·Wheat 
1.4 
0.7 
a.so 
148 
1.9 
a.a 
0.45 
136 
1.9 
0.9 
0.46 
145 
4.9 
2.2 
0.44 
251 
Division of root length (30/8) by the closest dry matter measurement (7/9) can 
serve as a crude estimate of root to shoot ratio so that we can examine the 
original hypotheses. 
Treatment 
Clover 
Wheat 
Clover 
Wheat 
rrelat}ue 
Root shoot ratio ~a· te to the nil fertiliser control (100%) 
Nil N p 
( i) Total measured roots/TOM 
100 195 60 
100 50 71 
(ii) 0-10 cm roots/TOM 
100 158 67 
100 36 52 
NP 
63 
30 
57 
27 
Nitrogen increases root/shoot ratio on clover. Otherwise all the fertiliser 
treatments reduced root/shoot ratio. This reduction is expected for N on 
wheat. The phosphorus effect is puzzling though we need better root depth 
data before we scotch?? our hypothesis that phosphorus promotes better root 
growth and so allows plus P pastures to remain green longer than their minus P 
counterparts. 
TRIAL NO.: 83 WH lOA 
LOCATION: Buffers of 69 WH15 
SOIL: WLS 
HISTORY: No. P and S for 15 years. Otherwise as for 69 WH 15 
DESIGN: As for 83 WH 10 
Samples were taken for analysis when there were marked symptoms of S 
deficiency in the wheat 
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Nil N p NP 
25/7/83 N% Wheat 4.3 6.7 4.1 5.8 
S% Wheat 0.29 0.22 0.31 0.39 
N/S Wheat 15 31 13 15 
P% Wheat 0.58 0.63 0.66 0.70 
Note high N% and high N/S ratio on the plus nitrogen only plots. The NP plots 
received sulphur. 
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AIM: 
BACKGROUND: 
The Effect of Cultivation on Soil Phosphorus Status 
To characterise the effect of different intensities of 
cultivation on the phosphate status of soils as measured by 
soil analysis, plant growth and phosphate uptake. 
Many previously permanent pasture soils are now being 
brought into cultivation for cropping. Phosphate and 
organic matter rich surface layers are being mixed into 
less fertile subsurface layers which often have a higher 
phosphate adsorption capacity. In such circumstances, the 
phosphate concentration per unit volume of soil should 
fall. Unless there were advantages to be gained from 
placement in deeper and possibly moist soil, plant 
availability would also fall. On the other hand, 
cultivation could stimulate the breakdown of organic 
phosphorus compounds with a resultant increase in plant 
available phosphorus in the soil. 
In this project permanent pasture sites in the high 
rainfall areas were given various cultivation treatments 
and sown to oats in year one (1983) • In 1984 cross 
treatments of phosphate are to be applied and the regrowth 
of pasture i~ to be characterised. 
In 1983 soil samples were taken to characterise the profile 
buffering properties and changes in bicarbonate extractable 
phosphorus through time. Several plant harvests were also 
taken to determine both dry matter production and 
phosphorus uptake. A summary of results from these trials 
is presented in the following tables. 
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TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
SEASONAL: 
83 BU 1 
Vasse Research Station 
Grey sand ~ winter waterlogged 
Pasture 1982 
6/4/83 cultivated conventional treatment with scarifier, 
treatment (4) twice with rotary hoe to about 20 cm and 
treatment (3) once in the rotary hoe to 10 cm. 
2/6 resprayed with roundup. Cultivated treatments 2, 3 and 
4 to about 10 cm with scarifier. Seeded with west oats at 
80 kg/ha. Basal KCL gypsum and trace elements applied. 
6/7 poor germination on no till plots. Site very weedy. 
Resprayed beginning of August. Nitrogen as NH~03 was 
applied at 50 kg/ha about 8 weeks after seeding. 
The site was uneven and subject to waterlogging in 
patches. All plots were very weedy and showed extreme 
nitrogen deficiency. The no till plots gave very poor 
germination (80 plants/m2 compared with 140 plants/m2 
on the cultivated plots). 
Soil characteristics: 
(a) Profile characteristics measured in March 1983 
(Standard errors in parenthesis) 
Depth pH Bic. K Bic. P p retention 
cm (water.) ppm ppm index 
o ... 5 5.1 85 18 (3.2) 9 
5-10 4.8 26 12(5.2) 22 
10-15 5.0 13 9 (2.2) 21 
15-20 5.1 10 9(3.8) 26 
(b) Changes in bicarbonate extractable P (ppm) with time 
3/3/83 7/6/83 6/7/83 10/8/83 
Treatment 0-10 cm 0-10 cm 0-10 cm 0-5 cm 0-10 cm 
1 No till 15(4.3) 16(2.4) 16(4.4) 24(7.6) 15(4.1) 
2 Conventional 15 (4.3) 14 (2. 6) 14 (2. 6) 20(3.9) 15(1.8) 
3 Rotary hoe to 10 cm 15(4.3) 18(1.5) 16(2.1) 18(1.5) 17(1.0) 
4 Rotary hoe to 20 cm 15(4.3) 16(4.3) 19(1.5) 17 (4.0) 16(3.1) 
Significance LSD 95% N.S. N.S. N.S. N.S. N.S. 
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COMMENTS: 
There appears to be very little affect of tillage treatment on soil test 
'phosphate through time. A dilution effect was not observed on the deep rotary 
hoe plots (with thorough mixing we would expect the soil test to fall from 15 
to 12 - errors were too large to allow this to be detected or mineralisation 
of P occurred). 
Treatment 
1 No till 
2 Conventional 
3 Rotary hoe 10 cm 
4 Rotary hoe 20 cm 
Nils only LSD 95% 
COMMENTS: 
Plant growth measures 
Mean of four reps (standard errors) 
10/8/1983 
P kg/ha Tops kg/ha 
Nil 170 (46) 
14 142(67) 
22 161 (85) 
87 144(51) 
Nil 304 (18) 
14 354 (41) 
22 351(37) 
87 330 (49) 
Nil 339(26) 
Nil 324 (49) 
50.6 
P uptake kg/ha 
0.62(0.17) 
0.75(0.39) 
0.88(0.41) 
1.02(0.34) 
1.08(0.15) 
1. 60 (0. 32) 
1.98 (0.43) 
2.02 (0.22) 
1.38(0.38) 
1. 00 (0. 26) 
0.41 
The main effects of tillage treatments were on establishment and weed 
control. The effect on phosphate availability to plants is difficult to 
detect. The plants on the tilled plots were almost twice as efficient as the 
plants on the non tilled plots at extracting phosphate. However this is 
probably due to the better growth on the tilled seed bed (particularly roots) 
rather than any improved phosphate availability in the soil. 
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TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
83 BU 3 
Robinson S.E. Forest Grove 
Gravelly Karri loam 
Old pasture land 
SEASONAL: 7/4/83 Treat 2 scarified to about 7 cm~ treat 3 with rotary 
hoe to 7 cm and treat 4 twice with rotary hoe to about 15 cm 
2/6/83 Resprayed with roundup 
9/6/83 Conventional treatments scarified to 10 cm. West 
oats seeded at 80 kg/ha. TSP drilled with seed 
6/7/83 Germination counts on no till plots 180/m2. 
Others at 220/m2 
Agran 34:0 topdressed at 150 kg/ha 
Weed control good but crop variable due to waterlogged 
patches. 
Considerable lodging in the conventional plots. 
Soil characteristics: 
(a) Profile characteristics in March 1983 (S.E. in brackets) 
Depth pH Bic. K Bic. P p retention 
cm (water) ppm ppm index 
0- 5 5.4 130 36(7.4) > 1000 
5-10 5.4 43 13(4.6) > 1000 
10-15 5.8 25 4 (1. 3) > 1000 
15-20 6.1 17 2 (0. 5) > 1000 
(b) Changes in Bic. P (ppm) with time 
3/3/83 7/6/83 6/7/83 10/8/83 
Treatment 0-10 cm 0-10 cm 0-10 cm 0-5 cm 0-10 
1 No till 23 (5) 26 (4) 26 (3) 43 (7) 24 (4) 
2 Conventional 23 (5) 24(3) 30 ( 4) 36(5) 28(2) 
3 Rotary hoe to 7 cm 23 (5) 25 (2) 27 (5) 33 (5) 26 (6) 
4 Rotary hoe to 15 cm 23 (5) 18(3) 20 ( 5) 21(4) 22 (5) 
Significance LSD 95% N.S. 4.8 N. S. 7.4 N.S. 
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cm 
COMMENT: 
There is a suggestion that the rotary hoe treatment to 15 cm reduced 
bicarbonate extractable phosphate levels in the 0-5 cm layer. 
Means of 4 reps (S.E. in brackets) 
Plant growth measures 
10/8/83 24/11/83 8/12/83 
Treatment Kg P/ha Tops DM P uptake Tops P uptake Harvest yield 
kg/ha kg/ha t/ha kg/ha t/ha 
1 No till Nil 455 (75) 1.6(0.4) 10. 7 13.6 2.9(0.1) 
14 688(164) 2.2(0.7) 11.0 14.8 3.2(0.4) 
22 778 (95) 2.6(0.1) 10.6 17.0 3.3(0.3) 
87 895 (62) 4.2(0.2) 11.4 21.4 3.2(0.2) 
2 Conventional Nil 426 (76) 1.3 (0.2) 10. 6 12.2 2.8(0.4) 
14 666 ( 45) 2.0(0.3) 9.8 13.5 3.1(0.3) 
22 854 (43) 2.6(0.5) 12.4 16.1 3.3(0.4) 
87 1038 (7 4) 3.8(0.2) 12.l 20.5 3.3(0.6) 
3 Rotary hoe 7 cm Nil 386(109) 1.1(0.5) 10.2 14.2 3.0(0.5) 
4 Rotary hoe 15 cm Nil 326(112) 0.8(0.4) 8.3 12.8 2.4(0.7) 
Nil comparison LSD 95% 110.1 0.46 1.95 N.S. N.S. 
COMMENTS: 
Again variability is high. There is a trend towards lower yields of dry 
matter and phosphorus as mixing increases. This effect is most marked at the 
early sampling. At the later sampling dates only the 15 cm rotary hoe 
treatment is lower yielding and these lower yields (water logging on a couple 
of replicates?) tend to be compensated by higher phosphorus concentrations in 
the tops. 
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TRIAL NO.: 
LOCATION: 
SOIL: 
HISTORY: 
SEASONAL: 
cm 
83 BU 4 
Brennan J. Rosa Brook 
Jarrah-red gum, grey clay loam 
Old permanent pasture land 
7/4/83 Cultivated treat 2 with scarifier to about 7 cm, 
both treat 3 to treat 7 cm (1 run) and treat 4 to 15 
(2 run) with rotary hoe 
2/6/83 Conventional treats recultivated to about 15 cm with 
scarifier. All plots seeded with west oats at 80 
kg/ha. Triple super drilled with seed 
6/7/83 Germination on no till plots 150 plants/m2 other 
treatments 190/m2 site relatively clean. 
Topdressed Agran 34:0 at 150 kg/ha 
Plots badly affected by rust. 
Soil characteristics: 
(a) Profile characteristics in March 1983 (S.E. in brackets) 
Depth pH Bic. K Bic. P p retention 
cm (water) ppm ppm index 
o- 5 5.1 112 96 470 
5-10 5.2 36 27 > 1000 
10-15 5.4 16 6 785 
15-20 5.4 12 3 37 5 
(b) Changes in Bic. P (ppm) with time (S.E. in brackets) 
3/3/83 7/6/83 6/7/83 10/8/83 
Treatment 0-10 cm 0-10 cm 0-10 cm 0-5 cm 0-10 cm 
1 No till 62(15) 53 (7) 52(12) 89 (13) 39 (7) 
Conventional 62 (15) 65 (15) 72 (10) 97 (35) 57 (20) 
Rotary hoe to 7 cm 62(15) 64(14) 59(12) 70 (12) 54 (9) 
Rotary hoe to 15 cm 62 (15) 66(14) 71 ( 18) 74 (10) 66(12) 
Significance LSD 95% N.S. N.S. 12.8 24. 8 15.9 
COMMENT: 
Variability is high at this site and the soil results are difficult to 
interpret. Rotary hoe treatments appear to have reduced Bic. P. Levels in 
the 0-5 cm, the low level of Bic. P for the 0-10 cm, no till sample on 10/8 is 
not due to plant uptake of P. 
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Means of 4 reps (S.E. in brackets) 
Treatment Kg P/ha 
1 No till Nil 
14 
22 
87 
2 Conventional Nil 
14 
22 
87 
3 Rotary hoe 7 cm Nil 
4 Rotary hoe 15 cm Nil 
Nil canparison LSD 95% 
Plant growth measures 
10/8/83 
Tops DM 
kg/ha 
447(117) 
722 (56) 
680 (77) 
718 (125) 
824 (94) 
1159 (111) 
1098 (128) 
1104(163) 
576 (249) 
483(127) 
223 
P uptake 
kg/ha 
1.5(0.6) 
2.4 (0.2) 
2.6(0.9) 
3.4 (1.0) 
2.4(0.4) 
3.8(0.4) 
3.6(1.2) 
5.4(0.9) 
1.7(1.1) 
1.2 co. 4) 
1.04 
* 2 reps only 
24/11/83 
Tops 
t/ha 
5.0 
4.5 
5.1 
4.7 
5.2 
5.7 
6.5 
6.6 
4.6 
2.9 
1.65 
P uptake 
kg/ha 
5.3 
6.8 
7.6 
8.0 
a.a 
7.9 
9.3 
11.3 
5.8 
4.6 
2.3 
8/12/83 
Harvest yield 
t/ha 
1.2 (0.2) 
1.2 (0.3) 
0.9(0.4) 
1.1(0.5) 
1.1(0.2) 
1.1(0.3) 
1.2(0.3) 
1.1(0.4) 
1.1* (0. 4) 
1.0*(0.4) 
N.S. 
The effect of cultivation on the current availability of fertiliser phosphorus 
was determined by measuring phosphorus uptake at several levels of phosphorus 
supply on both the no till and cultivated treatments. In each case the 
fertiliser was drilled in with the seed and so differences would be expected 
to be small. 
Table 5. Efficiency of utilisation of phosphorus (6 uptake/6 P applied) 
at three sites for early and late sampling 
Site mean No till 
1 Mean 0.013 
(S.E.) (0.013) 
3 Mean 0.049 
(S.E.) (0.022) 
4 Mean 0.054 
(S.E.) (0.021) 
Early 
Conv. 
0.041 
( o. 019) 
0.059 
(0.030) 
0.066 
(0.029) 
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No till 
0.238 
(0.178) 
0.102 
(0.052) 
Late 
Conv. 
0.195 
(0.168) 
0.057 
( o. 049) 
Errors in determining this slope parameter are large. However at each site at 
the early sampling, phosphorus from currently applied fertiliser is used more 
· efficiently on the conventionally cultivated plots than on the no till plots. 
At site 1, this reflects longer dry matter yields on the conventional plots 
'(higher establishment densities). Neither tillage treatment showed a dry 
matter reponse at this site. Phosphorus concentrations were constant across 
tillage treatments for any given level of P application. It seems that the 
higher uptake efficiencies on the tilled plots have nothing to do with 
phosphorus availability in the soil, but result from better dry matter 
prcxiuction due to better seed bed conditions. 
At site 3, uptake efficiencies are similar for both tillage treatments at both 
times of sampling. Dry matter responses to P were relatively high but similar 
for both tillage treatments at the early time of sampling. There was little 
or no dry matter response to applied phosphorus on either treatment at the 
later sampling date. 
At site 4, both tillage treatments showed similar and significant dry matter 
response to phosphorus at the early time of sampling. Uptake efficiencies 
were similar then as well. At the later sampling time the conventional 
cultivation plots gave a marked dry matter response to phosphorus while the No 
till plots gave no response. Despite this and the fact that yields were lower 
on the no till plots the uptake efficiencies were higher. It would be nice to 
knCM why. 
Conclusion 
Cultivation had very little effect on the extractability of soil phosphorus as 
a function of time because dilution and fixation losses were probably balanced 
by mineralisation gains. 
As measured by plant uptake no real trend with intensity of tilling was 
apparent. 
The availability of currently applied phosphorus also shCMed no significant 
trends. 
The residual effects of these treatments on pasture will be follCMed in 1984. 
Theory is being developed to give expectations of what should happen to 
phosphorus availability as soil type changes and various tillage methcxis are 
used which disturb well developed profiles of phosphorus concentration and 
phosphorus buffering (retention index). 
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Nutrient Omission Trials 
Two trials were run on a hills gravel pasture at Wooroloo prison farm in an 
attempt to determine why the pasture was not thriving. 
TRIAL NOS.: 
SOIL: 
SEASONAL: 
RESULTS: 
83 PE 54 
Treatments 
1 Nil (Nil) 
2 N PKS (All) 
3 NKS (-P) 
4 NPK (-S) 
5 NPS (-K) 
6 PKS (-N) 
83 PE 54 and 83 PE 55 
Jarrah Red gum buckshot gravel 
C.S.B.P. Bic. P: 75 ppm Bic. K. 77 ppm~ NH~, 10 ppm~ 
N0 3 N, 12 ppm, pH 5.93 reactive iron 840 ppm organic 
carbon 1. 7 6. 
83 PE 54 had basal Cu, Zn and Mo applied 
83 PE 55 had basal P, K and S applied 
Season broke at about the beginning of May with a 
germination on 8/5/83. Colour response to nitrogen seen on 
25/7. 
Mean of 4 reps 
Pklte Metered 17/8 TOM 16/9 Rated 20/9 
Rating t/ha t/ha % clover 
142 2.1 1.8 60 
293 3.2 3.3 11 
298 3.3 3.2 14 
285 3.3 3.2 23 
296 2.8 2.7 14 
125 2.2 2.8 80 
Grass Cape weed and flat weed responded vigorously to nitrogen 
8 3 PE 55 Plate Metered 17/8 TOM 16/9 
Treatments Rating t/ha 
1 Nil (Nil) 136 2.3 This pasture ran at 
2 Cu, Zn, Mo, Mn (All) 123 2.0 about 80% clover 
3 Cu, Mo, Mn (-Zn) 121 2.0 all season. 
4 Cu, Zn, Mo (-Mn) 136 2.3 There was no 
5 Cu, Zn, Mn (-Mo) 119 1.8 apparent response. 
6 Zn, Mo, Mn (-Cu) 144 2.2 
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TRIAL NO.: 
SOIL: 
Pasture Production at Wooroloo 
83 PE 35 
Yalanbee gravel 
VEGETATION: Jarrah Redgum Wandoo and Dryandra 
Pasture - good clover HISTORY: 
SEASONAL: Pasture germinated with rains in first week of May (about 
25 mm) but there was no further useful rain until the first 
week in June (about 50 nun). Germination on about 8/5/83. 
Pasture on offer was followed in ten paddocks using 
calibrated rating and rising plate methods. Exclosures 
were also assessed to give growth rates. Cattle went onto 
plots on 7th July 1983. 
Table 1. Dry matter on offer (t/ha-1) at Woorooloo 1983 
Pad. SR 31/5 29/6 5/7 
1 1 0.32 1.00 1.52 
2 3 0.30 1.21 1.50 
3 2 0.32 1.38 1. 75 
4 4 0.28 0.93 1.32 
5 1 0.30 1.32 1.32 
6 2 0.38 1.43 1.56 
7 5 o. 32 1.52 1.13 
8 3 0.31 1.29 1.09 
9 5 0.28 1.30 1.42 
10 4 0.23 1.48 1.50 
x 0.3 1.29 1.41 
Date 
4/8 17/8 17/9 
1.96 2.83 3.89 
1.80 2.81 3.34 
1.97 2.87 3.44 
1. 74 2. 72 3.03 
1.98 2.97 3.30 
1.91 2.83 3.54 
1.80 2.85 3.39 
1. 74 3.04 3.51 
1.85 2.65 3.05 
1.68 2.67 2.85 
1.84 2.82 3.33 
14/10* 15/12 16/1/84 
3.1 
2.7 
3.1 
1.9 
3.0 
3.0 
3.2 
4.2 
2.2 
3.0 
2.94 
1.6 
1.6 
2.1 
1. 3 
1.9 
2.1 
1.6 
1.8 
1. 3 
2.1 
1. 74 
1.9 
1. 4 
1.8 
2.3q> 
1.1 
1. 70 
* Sane plots had hayed off and carbohydrate would have been redistributed to 
burrs which were not sampled at this time 
lj) Includes much burr 
Table 2. Growth increments (t/ha) from moving exclosure measurements 
Paddock Date 31/5 29/6 5/7 4/8 17/8 17/9 14/10* 15/12 1/84 
Days 30 59 65 95 108 139 166 228 258 
1 0.32 0.68 0.52 0.55 1. 24 1.11 1.0(1.2) +0.5 -1.2 
2 o. 30 0.91 0.2 9 0.51 1.34 0.92 0.8(1.1) +0.2 -1.0 
3 0.32 1.06 0.37 0.27 1.34 0.98 1.8(1.4) +0.4 -1.9 
4 0.28 0.65 o. 3 9 0.62 1.39 0.83 1.2 (1. 5) -0.2 -0.6 
5 0.30 1.02 o.oo 0.68 1.18 0.89 2.0(1.4) +0.4 -1. 2 
6 o. 38 1.05 0.13 0.48 1.30 1.12 2.1(1.7) -0.3 -1.l 
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7 0.32 1.20 -0.39 0.83 1.23 1.12 2.0 (1.0) -1.8 . -1.1 
8 0.31 0.98 -0.20 o. 76 1.43 1.14 1.7(0.9) -1.3 -1.0 
9 0.28 1.02 0.12 0.57 1. 73 0.98 0.5(0.9) -o. 3 -0.3 
10 0.23 1.25 0.02 0.57 1.30 0.57 2.2(0.4) +0.5 -0.8 
kg ha-1 day-1 10.1 33.9 20.8 19.5 103.7 ·31.2 56.7 -3.0 -34.0 
l: t/ha 0.3 1.3 1.4 2.0 3.3 4.3 5.8(1.2) 
* Includes burr weight measured on 31/10 and shown in brackets 
Subsequent sampling gives change in dry matter in the exclosures and does 
not include burr weight 
~ = Cumulated average growth t/ha 
NOTES: 
The pasture growth rate was low fran the break to 31/5/83 because conditions 
were very dry (almost a false break). Growth rates were also low from 17/8 to 
17/9 because of exceedingly wet, and therefore cloudy, weather (the site was 
not waterlogged). On 25 of the 30 days rain was recorded. There was very 
little rain after 17/9 and the pasture dried off in a variable way (depending 
on micro relief, aspect and depth to sheet laterite) throughout October. 
Measurements of top growth on 14/10 were low canpared with the previous 
measurements and probably reflected transport of carbohydrate into burrs and 
seed which were measured separately on 31/10. 
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Rate of Super on Wheat/Soil Test/Reactive Iron 
TRIAL NO.: 
LOCATION: 
SOIL: 
Chem Labs analyses 
Bic. P ppm 
Retention index 
Al in 1 M KCl ppm 
pH in water 
pH in KCl 
83 LG 62 with Steve Porrit, Lake Grace 
K. Davies, Mt. Vernon 
Yellow sandy loam (0-5 cm) over sandy gravel (+ 40 cm) 
c.s.B.P. pH 5.2~ reactive iron, 3000 ppm~ Nitrate N 5 ppm. 
Bicarb P, 10 ppm 
0-10 10-30 30+ 
6 2 < 2 
700 > 1000 > 1000 
38 87 136 
5.0 4.7 4.5 
4.4 4.3 4.2 
·Exchangeable cations in 0.1 M BaCl2 (milliequivalents/100 gm) 
Al 
Ca 
Mg 
Mn 
K 
Na 
Al satn % 
0.55 
1.1 
0.40 
< 0.05 
0.15 
0.10 
24 
1.0 
0.65 
0.30 
< 0.05 < 
0.10 
0.10 
47 
Lime requirement is also given pH = 5.09 + 0.47 * lime to get to pH 
meq/100 ppm 
in 
HISTORY: 
SEASONAL: 
This site has never given a good yield. 
The trial was run to see if it had the high phosphate 
requirements suggested by the CSBP reactive iron 
calibration. 
Seeded 29-6-83 (Late). Yields very poor 
Sampled for tops 20/9. 
1.6 
0.30 
0.20 
0.05 
0.05 
0 .05 
73 
Phosphorus rates applied as triple super drilled with the 
seed. 
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RESULTS: 
Treatments 
kg P/ha 
1 Nil 
2 10 
3 15 
4 20 
5 30 
6 40 
7 80 
8 120 
COMMENT: 
Mean of 3 reps 
20/9/83 Harvest 
Dm kg/ha p uptake kg/ha yield kg/ha 
86 0.14 32 
200 0.38 67 
267 0.53 130 
209 0.46 114 
324 0.71 108 
400 0.88 149 
609 1.61 200 
570 1. 74 171 
This site has a high P requirement but obviously has other 
problems (probably Alwninium toxicity and drought) which 
must be remedied before the application of high rates of 
phosphate would pay. 
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TRIAL NO.: 
LOCATION: 
SOIL: 
Superphosphate on Old Land Lupins 
83 NO 3 (with Tqm Sweeny, Northam) 
K~ Halbert, Cunderdin 6407 
Sandy loam (York gum) 
HISTORY: 
1981 soil test: Soil P 24 ppm~ Soil K 160 ppm, pH 5.9 
Old land 1982 wheat 
SEASONAL: Sown Yandee lupins @ 90 kg/ha on 18/5/83 
Sprayed simazine at 1.5 L/ha 3/6/83 
RESULTS: 
Treatments 
· 1. Nil 
2. Super drilled 65 kg/ha 
3. Super drilled 100 kg/ha 
4. Super drilled 150 kg/ha 
5. Super drilled 200 kg/ha 
6. Super drilled 380 kg/ha 
7. T.S.P. drilled 65 kg/ha 
8. Super T.D. 100 kg/ha 
9. Super T.D. 100 + drilled 65 
COMMENT: Site not responsive to P. 
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Harvest yield t/ha 
1.6 
1. 7 
1.5 
1.6 
1.6 
1.5 
1. 7 
1. 7 
1.6 
